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The forces between two protons can then be considered as due to mutual emission and reabsorption of this particle.
The spontaneous disintegration of a charged mesotron into an electron and a neutrino has been discussed theoretically,~4 and the lifetime has been found to be in reasonable accord with observations on the mass absorption anomaly for cosmic rays. 5 This would lead to the analogous assumption that the neutral mesotron has also a finite lifetime of the same order of magnitude as that of the charged one and disintegrates spontaneously into a pair of electrons or neutrinos:
Y~e+m", Y~n+ n'.
(2) Here e, m. , n and n' denote an electron, a positron, a neutrino and an antineutrino, respectively. We shall, however, point out here that without such an assumption the neutral mesotron is still unstable and transforms spontaneously into photons (hv):
These processes can be brought about in the following way.
First a neutral mesotron is absorbed by a proton which is in the negative energy state and produces a (virtual) pair of a proton and an antiproton. Then this pair disappears with the emission of more than two photons. The transition probabilities of these processes are proportional to g2e4, g2e6, etc. , respectively, where e is the elementary charge and g is the constant, characterizing the strength of the interaction between the neutral mesotron and the heavy particle, which is determined by the magnitude of the proton-proton force. Owing to the largeness of this constant, the lifetime of the neutral mesotron is expected to be far shorter than that of the charged one.
Calculations based on the vector mesotron theory show, however, that transition probabilities of the processes in which even, numbers of photons are created vanish identically. Therefore the main contribution to the lifetime comes from the three-quanta disintegration. Though 55, 277 (1939) .
